Technology's perpetual vicissitude and product models' distinction in industrial market have a crucial effect on forecasting demand for spare components. In order to set forth the future demand rates for products, inventory managers repetitively update their prognostications. Bayesian model is utilizing a prior probability distribution for the injunctive authorization rate which was habituated in order to get optimum levels of account over a number of periods. However, under sundry demand rates like intermittent demand, Bayesian Model's performance has not been analyzed. With the help of a research question, the study investigates that circumstance.
INTRODUCTION
Sample surveys play important role in social science research and also in interdisciplinary research. One of the most popular sample designs used by survey researchers is simple random sampling design which is often applied without consideration of the population random variable to the sampling units drawn from different subsets of the population is stratified random sampling (SRS) design. In stratified random sampling, the population is partitioned into a number of strata and a simple random sample is drawn from each stratum independently from the others. For the estimation of the population parameters in such a design, one uses different weights to the units drawn from different strata to obtain unbiased estimates. By this way, the estimates of the population characteristics from SRS design are usually more precise than those from other designs [1] .
In a sampling survey situation, the investigators often collect observations from more than one variable, including the variable of interest y and some auxiliary variables x's. For example, to estimate the average household living expense, the variable of interest is the living expense of a household, and the auxiliary variable can be the total income, the number of household members, the social status or the residential area of the household. For obtaining a better inference, one would like to utilize the information provided by the auxiliary variable to make the best use of the survey data. It is well known that the use of auxiliary information at the estimation stage improves the precision of estimates of the population mean or total. Ratio, product and regression methods of estimation are good examples in this context. If the correlation between study variable y and the auxiliary variable x is positive (high), the ratio method of estimation envisaged by Cochran [2] is used. On the other hand if the correlation between y and x is negative (high), the product method of estimation envisaged by Robson [3] and revisited by Murthy [4] can be employed quite effectively. Diana [5] suggested a class of estimators of the population mean using one auxiliary variable in the stratified random sampling and examined the MSE of the estimators up to the k-th order of approximation. Kadilar and Cingi [6] , Singh and Vishwakarma [7, 8] , Singh et al. [9] proposed estimators in stratified random sampling. There are also some recent studies proposing estimators depending on the exponential function. Bahl and Tuteja [10] , Singh et al. [9, 11] suggested some exponential ratio type estimators for the SRS.
In this study, under stratified random sampling without replacement scheme (SRSWOR), we suggest an exponential type estimator to estimate the population mean of the study variable which is more efficient than the traditional estimators. The outline of the paper is as follows: in Section 2, we consider several estimators of the finite population mean that are available in literature. The proposed estimators are given in Section 3 along with the corresponding MSE expressions. In Section 4, we provide theoretical comparisons to evaluate the performances of the proposed and existing estimators. Real data applications are provided in Section 5 and an empirical study is conducted in Section 6, and some concluding remarks are given in Section 7. 
EXISTING ESTIMATORS
When information is available on x that is positively correlated with y, the ratio estimator is suitable for estimating the population mean. For example, the area of tillage can be considered as a useful auxiliary variable when the harvest is the population quantity of interest. Also, the amount of food resource can be used as an auxiliary variable when the number of certain species of animal is of primary interest. Hansen et al. [12] 
Auxiliary variables are commonly used in survey sampling to improve the precision of estimates. Whenever there is auxiliary variable information available, the researchers want to utilize it in the method of estimation to obtain the most efficient estimator. In some cases, in addition to mean of auxiliary, various parameters related to auxiliary variable, such as standard deviation, coefficient of variation, skewness, kurtosis, etc. may also be known. A number of papers on ratio type estimators appeared based on different type of transformation. Kadilar and Cingi [6] introduced an estimator for the population mean using known value of some population parameters in the SRS given by 
Bahl and Tuteja [10] suggested an exponential ratio type estimator for the population mean in simple random sampling. Motivated by Bahl and Tuteja [10] , Singh et al. [13] adapted this estimator to the SRS as 
where
PROPOSED EXPONENTIAL ESTIMATOR
Motivated by Singh et al. [13] , we define a modified exponential type estimator for estimating Y in the stratified random sampling as
where a and b are suitably chosen scalars and α is a constant. 
Using Equation (9), we get 
We obtain the optimum i  , in all conditions.
EFFICIENCY COMPARISONS

APPLICATION TO REAL DATA SETS
In this section, the performance of the proposed estimator are assessed with that of the existing estimators for certain natural populations. Therefore, we have considered three natural populations for the assessment of the performance of the proposed estimators with that of the existing estimators. The description of the populations and the required values of the parameters are shown in the Table 1. 53
Modified Exponential Type Estimator For Population Mean Using Auxiliary … / Alphanumeric Journal, 3(2) (2015) 049-056
Alphanumeric Journal
The Journal of Operations Research, Statistics, Econometrics and Management Information Systems ISSN 2148-2225 httt://www.alphanumericjournal.com/ The Population I is taken from [6] . It is concerning the number of teachers as study variable and the number of students as auxiliary variable in both primary and secondary schools for 923 districts at six regions (as 1: Marmara 2: Aegean 3: Mediterranean 4: Central Anatolia 5: Black Sea 6: East and Southeast Anatolia) in Turkey in 2007. The Population II is taken from Kadilar and Cingi [6] . In this data set, Y is the apple production amount in 854 villages of Turkey in 1999, and x is the numbers of apple trees in 854 villages of Turkey in 1999. Tha data are stratified by the region of Turkey from each stratum. Population III is taken from the Japan Meteorological Society [14] . The number of rainy days is the study variable and the total sunshine hours is the auxiliary variable.
Note that the Neyman allocation is used to allocate sample to strata based on the strata variances and similar sampling costs in the strata. It provides the most precision for estimating a population mean given a fixed total sample size. Neyman allocation assigns sample units within each stratum proportional to the product of the population stratum size and the within-stratum standard deviation so that minimum variance for a population mean estimator can be achieved. The equation for the Neyman allocation is given by In Table 1 , we observe that the correlations between auxiliary and study variables are positive for the Populations I-II. Therefore, the ratio estimator is used for the estimation of the population mean. Similarly, the product estimator is used for the Population III since the value of coefficient of correlation is negative. Then, the MSE and PRE values of the traditional and proposed estimators are obtained based on Populations I, II, and III using Equations (1) to (7) and Equation (11), respectively. These values are given in Table 2 . From the values of Table 2 , it is observed that PR y estimators have the smallest MSE values among all existing estimators. The estimator with the highest PRE is also considered to be the most efficient that the other estimator. From this result, we can conclude that the proposed estimator is more efficient than others for all data sets. Note that 4 y requires the auxiliary variable information, on the other hand, one can reach the minimum MSE value using the proposed estimator without auxiliary variable information.
SIMULATION STUDY
In this section, a simulation study is conducted to compare the performance of the proposed estimator with existing estimators in the SRS under different conditions such as different  , h and/or n. As seen from we have simulated sample (with SRSWOR) using R software (version 2.14.0). Bivariate random observations were generated from a bivariate normal distribution. For each condition, a pseudo population with size N = 1000 was generated. For each sample selected, we calculated Another simulation study was also conducted to examine the impact of sample size n as well as  on RE.
As seen from Table 2, MSE of the product estimator 3   y   is close to   PR y . So, we compare the proposed estimator with the product estimator. The number of strata is chosen to be 3, which is not a large number of strata when N=1000, so that the simulation would be fair to both methods. The results are summarized in Figure 2 . It is clear that PR y is superior to 3 y as what appeared in Figure 1 . Additionally, sample size seems to be as decisive as  and h. With a smaller size n=20, the RE is less than the other cases when n=50, 70 and 100. 
